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DETAILED ACTION 

1. Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro." 

3. With respect to claim 1 , Shiro discloses a display device (fig . 1 ) for generating a 
three-dimensional volumetric image, comprising: a two-dimensional image display panel 
((c) 2-D display) for generating a two- dimensional image; a first focusing element ((c) 
LC varifocal lens) for projecting the two-dimensional image to a virtual image in an 
imaging volume; and means for (fig. 2 (a)) altering the effective optical path length 
between the display panel ((c) 2-D display) and the projecting first focusing element ((c) 
LC varifocal lens) so as to alter the position of the virtual image within the imaging 
volume (fig. 5), wherein the means for altering the effective optical path length includes 
an optical path length adjuster (see fig. 3) for varying an effective optical path length 
between an input optical path (incident path fig.3) and an output optical path (refracted 
path fig.3), comprising: a first polarisation switch (see fig. 3 (a)) for selecting a 
polarisation state for an input beam (see fig.3 (a)) on the input optical path(see fig.3 (a)); 
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and an optical element (liquid crystal molecules in fig. 3) having birefringent properties 
and; thereby defining at least two possible effective optical paths of different lengths 
(see fig. 3, (a) and (b)). therethrough, for passing the input beam (see fig. 3, incident 
light) along a selected one of said at least two possible optical paths according to the 
selected polarisation state (see fig. 3, high and low frequency) of the input beam and for 
providing an output beam of light (see fig.3, refracted light), on said optical output path, 
that has traveled along the selected optical path. 

4. With respect to claim 2, Shiro discloses the apparatus of claim 1 in which the 
birefringent optical element has its optic axis orthogonal to the optical axis defined by 
the input path and the output path (see fig.3 (a)). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3-5, 17 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shiro Suyama et al. in the Japanese Journal of Applied Physics, Vol. 
39 (2000) pp. 480-484, Three-Dimensional Display System with Dual-Frequency Liquid- 
Crystal Varifocal Lens herein after referred to as "Shiro" in view of Zehetner (US 
6,799,879) herein after referred to as "Zehetner." 
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7. With respect to claim 3, Shiro discloses the apparatus of claim 1 , but does not 
disclose further including an optical element for at least partially correcting for 
astigmatism. 

8. Zehetner discloses an imaging system (see FIG., "reference does not show Fig 
#") that contains an optical element (5). Zehetner further discloses that the optical 
element is used to correct astigmatism (see col. 3, lines 22-33). At the time of invention 
it would have been obvious to one ordinary skill in the art to use Zehetner's optical 
element in Shiro's device to improve the quality of the image by at least partially 
correcting astigmatism (see col. 3, lines 22-33). Therefore it would have been motivated 
to combine Zehetner and Shiro. 

9. With respect to claim 4, Shiro in view of Zehetner discloses the apparatus of 
claim 3; Shiro does not explicitly disclose the birefringent optical element including a 
cylindrically-shaped optical surface for correcting for astigmatism. 

10. Zehetner discloses using a cylindrically-shaped optical surface to correct 
astigmatism (see col. 3, lines 22-33). At the time of invention it would have been obvious 
to one ordinary skill in the art to combine Zehetner's cylindrically-shaped optical surface 
with Shiro's birefringent optical element to improve the quality of the image by at least 
partially correct astigmatism (see col. 3, lines 22-33). Therefore it would have been 
motivated to combine Zehetner and Shiro. 

1 1 . With respect claim 5, Shiro discloses the apparatus of claim 1 , but does not 
disclose in which the birefringent optical element further includes a fitting, non- 
birefringent counterpart element attached to the cylindrical-shaped optical surface. 
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12. However Shiro in view of Zehetner discloses the apparatus of claim 4, in which 
the birefringent optical element further includes a fitting, non-birefringent counterpart 
element attached to the cylindrical-shaped optical surface (see FIG., 5 and col. 3, lines 
50-60). At the time of invention it would have been obvious to one ordinary skill in the 
art to combine Zehetner's cylindrically-shaped optical surface with Shiro's birefringent 
optical element for the reasons discussed above. 

1 3. With respect to claim 1 7, Shiro in view of Zehetner discloses the display device 
of claim 3, but does not disclose the display device of claim 3 in which the display panel 
is positioned at a distance from the birefringent optical element such that astigmatic 
aberration is substantially minimised or eliminated. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to position the display 
panel at a distance from the birefringent optical element such that astigmatic aberration 
is substantially minimised or eliminated, since it has been held that where the general 
condition of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routing skill in the art. In re Aller, 105 USPQ 233. 

14. With respect to claim 18, Shiro in view of Zehetner discloses the display device 
of claim 3, but does not disclose the display device of claim 3 in which the display panel 
is positioned at a distance from the birefringent optical element such that spherical 
aberration is substantially minimised or eliminated. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to position the display 
panel at a distance from the birefringent optical element such that spherical aberration 
is substantially minimised or eliminated, since it has been held that where the general 
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condition of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routing skill in the art. In re Aller, 105 USPQ 233. 

15. Claims 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Zehetner (US 6,799,879) herein after 
referred to as "Zehetner" as evidenced by Biles (5,013,107) herein after referred to as 
"Biles." 

16. With respect to claim 6, Shiro in view of Zehetner discloses the apparatus of 
claim 5, but does not explicitly disclose the counterpart element having a refraction 
index substantially equal to the ordinary index of refraction of the birefringent element. 
However it was well know in the art as evidenced by Biles (col. 3, lines 35-40) to have 
optical elements with equal index of refraction in order to prevent internal reflection. 
Therefore it would have been obvious at the time of invention to one of ordinary skill in 
the art to include a counterpart element having a refraction index substantially equal to 
the ordinary index of refraction of the birefringent element in order to reduce internal 
reflection and thereby improve the efficiency of the device (col. 3, lines 35-40). 

17. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shiro Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480- 
484, Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal 
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Lens herein after referred to as "Shiro" in view of Zehetner (US 6,799,879) herein after 
referred to as "Zehetner" and further in view of Yoshifumi Nishimoto (GB 2171535) 
herein after referred to as "Yoshi." 

18. With respect to claim 7, Shiro in view of Zehetner discloses the apparatus of 
claim 3, but does not explicitly disclose in which the birefringent optical element 
comprises a spherical lens (201). Yoshi discloses a birefringent optical element (fig. 3, 
3) which comprises a spherical lens. At the time of invention it would have been obvious 
to one of ordinary skill in the art to use Yoshi's spherical lens to reduce material cost. 
Therefore it would have been motivated to combine Yoshi's disclosure with Shiro in view 
of Zehetner. 

1 9. With respect to claim 8, Shiro in view of Zehetner discloses the apparatus of 
claim 3, but does not explicitly disclose in which the birefringent optical element 
comprises a spherical lens (201). 

20. However Shiro in view of Zehetner and further in view of Yoshi discloses the 
apparatus of claim 7 in which the spherical lens is a plano-convex lens (fig. 3, 3). At the 
time of invention it would have been obvious to one of ordinary skill in the art to use 
Yoshi's spherical lens with Shiro in view Zehetner for the reason disclosed above. 

21 . Claims 9 and 1 9 rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Shiro Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480- 
484, Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal 



Application/Control Number: 10/596,877 Page 8 

Art Unit: 4126 

Lens herein after referred to as "Shiro" in view of Hirata (US 2002/01 96556 A1 ) herein 
after referred to as "Hirata." 

22. With respect to claim 9, Shiro discloses the apparatus of claim 1 , but does not 
disclose further including an optical element for at least partially correcting for spherical 
aberration. Hirata discloses an optical element (paragraph 0020). Hirata further 
discloses that the optical element corrects spherical aberration (paragraph 0020). At the 
time of invention it would have been obvious to one ordinary skill in the art to use 
Hirata's optical element in Shiro's device to improve the quality of the image by at least 
partially correcting aberration (see paragraph 0200). Therefore it would have been 
motivated to combine Hirata and Shiro. 

23. With respect to claim 1 9, Shiro in view of Hirata disclose the display device of 
claim 9, but does not explicitly disclose the display device of claim 9 in which the display 
panel, the birefringent optical element and the spherical aberration correction element 
are relatively positioned such that spherical aberration is substantially minimised or 
eliminated. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to relatively position the display panel, the birefringent optical 
element and the spherical aberration correction element such that spherical aberration 
is substantially minimised or eliminated, since it has been held that where the general 
condition of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routing skill in the art. In re Aller, 105 USPQ 233. 
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24. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Hirata (US 2002/0196556 A1) herein after 
referred to as "Hirata" and in further view of Rogers (4,525,413) herein after referred to 
as "Rogers." 

25. With respect to claim 1 0, Shiro in view of Hirata discloses, the apparatus of claim 
9 in which the spherical aberration correction element is a spherical lens, but does not 
disclose the birefringent optical element is a cylindrically corrected plane-parallel plate. 
Rogers discloses a cylindrically corrected plane-parallel plate (fig. 5 and col. 26,— lines 
35-50). At the time of invention it would have been obvious to one ordinary skill in the 
art to use Rogers's cylindrically corrected plane-parallel plate in Shiro's device in view of 
Hirata to reduce material cost. Therefore it would have been motivated to combine 
Roger's teaching to Shiro in view of Hirata. 

26. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Baba (US 4,647,159) herein after referred to 
as "Baba." 
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27. With respect to claim 9, Shiro discloses the apparatus of claim 1 , but does not 
disclose further including an optical element for at least partially correcting for spherical 
aberration. Buba discloses an optical element ((fig.4, 2) and col. 6, lines 39 - 43). Hirata 
further discloses that the optical element corrects spherical aberration (col. 6, lines 39 - 
43). At the time of invention it would have been obvious to one ordinary skill in the art to 
use Buba's optical element in Shiro's device to improve the quality of the image by at 
least partially correcting spherical aberration (col. 6, lines 39 - 43). Therefore it would 
have been motivated to combine Baba and Shiro. 



28. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Baba (US 4,647,159) herein after referred to 
as "Baba" and further in view of Yoshifumi Nishimoto (GB 2171535) herein after referred 
to as "Yoshi." 

29. With respect to claim 1 1 , Shiro in view of Buba disclose claim 9, in which the 
spherical aberration correction element is a plane-parallel plate ((fig.4, 2) and col. 6, 
lines 39 - 43), but does not disclose in which the birefringent optical element is a 
spherical lens. Yoshi discloses a birefringent optical element (fig. 3, 3) which comprises 
a spherical lens. At the time of invention it would have been obvious to one of ordinary 
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skill in the art to use Yoshi's spherical lens to reduce material cost. Therefore it would 
have been motivated to combine Yoshi's disclosure with Shiro in view Buba. 

30. Claims 12-14, 20 and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shiro Suyama et al. in the Japanese Journal of Applied Physics, Vol. 
39 (2000) pp. 480-484, Three-Dimensional Display System with Dual-Frequency Liquid- 
Crystal Varifocal Lens herein after referred to as "Shiro" in view of Yoshifumi Nishimoto 
(GB 2171535) herein after referred to as "Yoshi." 

31 . With respect to claim 12, Shiro discloses the apparatus of preceding claim 1 but 
does not disclose claim 1 with at least one further optical path length adjuster of any 
preceding claim in a cascade formation, such that the output optical path of the first said 
optical path length adjuster forms the input path of a successive said further optical path 
length adjuster. 

32. Yoshi discloses at least one further optical path length adjuster (fig. 5, 2n and 6) 
in a cascade formation, such that the output optical path of the first said optical path 
length adjuster (see fig. 5, 2n) forms the input path of a successive said further optical 
path length adjuster (see fig. 5, 6). At the time of invention it would have been obvious 
to one of ordinary skill in the art to improve Shiro's device by using Yoshi's optical path 
adjuster arrangement to continuously change the focal length (page 3, lines 1-5). 
Therefore it would have been motivated to combine Yoshi's teaching with Shiro. 

33. With respect to claim 1 3, Shiro discloses the apparatus of claim 1 2, but does not 
disclose in which the optical paths of each said optical path length adjuster include 
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different optical path lengths such that a plurality of possible overall optical path lengths 
are selectable by appropriate selection of path length within each said optical path 
length adjuster. 

34. However, Yoshi discloses optical paths of each said optical path length adjuster 
(see fig. 5) include different optical path lengths (see fl , f2, fN) such that a plurality of 
possible overall optical path lengths are selectable by appropriate selection of path 
length within each said optical path length adjuster (see page 2 (line 110) to page 3 (line 
6)). At the time of invention it would have been obvious to one of ordinary skill in the art 
to improve Shiro's device by using Yoshi's optical path adjuster arrangement for the 
reason discussed above. 

35. With respect to claim 14, Shiro discloses the device of claim 1 , but does not 
disclose in which each successive optical path length adjuster in the cascade has a 
thickness of birefringent optical element which is different from any other birefringent 
optical element in the cascade. 

36. However Shiro in view of Yoshi discloses the apparatus of claim 1 3, in which 
each successive optical path length adjuster in the cascade has a thickness of 
birefringent optical element which is different from any other birefringent optical element 
in the cascade (page 2, lines 110-115; figure 5). At the time of invention it would have 
been obvious to one of ordinary skill in the art to improve Shiro's device by using 
Yoshi's optical path adjuster arrangement for the reason discussed above. 

37. 
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38. With respect to claim 20, Shiro discloses a method for generating a three- 
dimensional volumetric image (fig . 1 ), comprising the steps of: generating a two- 
dimensional image on a two-dimensional image display panel ((c) 2-D display); 
projecting the two-dimensional image to a virtual image in an imaging volume with a first 
focusing element ((c) LC varifocal lens); and altering the optical path length between the 
display panel (fig. 2 (a), also see fig. 3) and the projecting focusing element so as to vary 
the position of the virtual image within the imaging volume (fig. 5) by varying an effective 
optical path length between an input optical path and an output optical path of an optical 
path length adjuster (see fig. 3, (a) and (b)), comprising the steps of: selecting a 
polarisation state (see fig. 3, (a) and (b)) for an input beam of light on the input optical 
path using a first polarisation switch(see fig. 3, high and low frequency); passing the 
input beam into an optical element having birefringent properties (see fig. 3, (a) and (b)) 
and thereby defining at least two possible effective optical paths of different lengths 
therethrough (see fig. 3, (a) and (b)), the input beam traveling along a selected one of 
said at least two possible effective optical paths according to the selected polarisation 
state of the input beam (see fig. 3, (a) and (b)); and providing an output beam of light, 
from the birefringent optical element on said optical output path (see fig. 3, (a) and (b): 
dual frequency molecules) . 

39. But Shiro does not disclose an optical path adjust positioned between the display 
panel and the projecting focusing element. Yoshi discloses placing an optical path 
adjust after the projecting focusing element (see fig. 2, 6). It would have been obvious at 
the time of invention to apply Yoshi's disclosure to Shiro's device so that the optical path 
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adjust is positioned between the display panel ((c) 2-D display) and the focusing 
element (fig. 2 (a), also see fig. 3) to improve the continuity of the change in focal points 
(page 3, lines 1-5). Therefore it would have been motivated to combine Yoshi and Shiro. 

40. With respect to claim 23, Shiro does not disclose the method of claim 20. 
However Shiro in view of Yoshi discloses the method of claim 20 further including the 
step of passing the beam through at least one further optical path length adjuster (fig. 5, 
2n) such that the output optical path of the first said optical path length adjuster forms 
the input path of a successive said further optical path length adjuster (see fig. 5), and 
selecting optical path length using each optical path length adjuster (see page 2 (line 

1 10) to page 3 (line 6)). It would have been obvious at the time of invention to apply 
Yoshi's disclosure to Shiro's device for the reason discussed above. 

41 . With respect to claim 24, Shiro in view of Yoshi discloses the method of claim 20, 
but do not disclose the method of claim 20 further including the step of positioning the 
optical path length adjuster at a distance from an object to be imaged so as to minimise 
astigmatic aberration. It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to position the optical path length adjuster at a 
distance from an object to be imaged so as to minimise astigmatic aberration, since it 
has been held that where the general condition of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routing skill in the art. In re 
Aller, 105 USPQ 233. 

42. With respect to claim 25, Shiro in view of Yoshi discloses the method of claim 20, 
but do not disclose the method of claim 20 further including the step of positioning the 
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optical path length adjuster at a distance from an object to be imaged so as to minimise 
spherical aberration. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to position the optical path length adjuster at a 
distance from an object to be imaged so as to minimise spherical aberration, since it 
has been held that where the general condition of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routing skill in the art. In re 
Aller, 105 USPQ 233. 

43. With respect to claim 26, Shiro does not disclose the method of claim 23. 
However Shiro in view of Yoshi discloses the method of claim 23, further including the 
step of selecting (see fig. 5, f 1 -f N ) different optical path lengths within each said optical 
path length adjuster (see page 2 (line 110) to page 3 (line 6)). It would have been 
obvious at the time of invention to apply Yoshi's disclosure to Shiro's device for the 
reason discussed above. 



44. Claims 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Yamamoto Tsuyoshi (0 435 296 A1) herein 
after referred to as "Yamamoto". 
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45. With respect to claim 15, Shiro discloses the apparatus of 1 but does not disclose 
including a further optical path length adjuster comprising: a first polarisation switch for 
selecting a polarisation state for an input beam on an input optical path; and 

46. first and second beam splitters having at least two possible optical paths of 
different lengths therebetween, for passing the input beam along a selected one of said 
at least two possible optical paths according to the selected polarisation state of the 
input beam and for providing an output beam of light, on an optical output path, that has 
traveled along the selected optical path. 

47. Yamamoto discloses an optical path length adjuster (Fig. 7A) comprising: a first 
polarisation switch (12) for selecting a polarisation state for an input beam on an input 
optical path; and first (10) and second (11) beam splitters having at least two possible 
optical paths (see Fig.7A and Fig.7B) of different lengths therebetween, for passing the 
input beam along a selected one of said at least two possible optical paths according to 
the selected polarisation state of the input beam (see column 1, line 46 - column 14, 
line 56) and for providing an output beam of light, on an optical output path (see Fig. 7 A 
and B, "out"), that has traveled along the selected optical path (see Fig.7A and Fig.7B). 
At the time of invention it would have been obvious to one of ordinary skill in the art to 
improve Shiro's device by using Yamamoto's optical path adjuster arrangement to 
reduce material cost (col. 2, lines 40-50 and col. 3, lines 1-5). Therefore it would have 
been motivated to combine Yamamoto's teaching with Shiro. 
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48. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Yoshifumi Nishimoto (GB 2171535) herein 
after referred to as "Yoshi" and further in view of Zehetner (US 6,799,879) herein after 
referred to as "Zehetner." 

49. Shiro in view of Yoshi disclose the method of claim 20, but not further including 
the step of at least partially correcting for astigmatism. Zehetner disclose a step of at 
least partially correct for astigmatism (see col.3, lines 22-33). At the time of invention it 
would have been obvious to one ordinary skill in the art to use Zehetner's optical 
element in Shiro's device to improve the quality of the image by at least partially 
correcting astigmatism (see col.3, lines 22-33). Therefore it would have been motivated 
to combine Zehetner and Shiro in view of Yoshi. 

50. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shiro 
Suyama et al. in the Japanese Journal of Applied Physics, Vol. 39 (2000) pp. 480-484, 
Three-Dimensional Display System with Dual-Frequency Liquid-Crystal Varifocal Lens 
herein after referred to as "Shiro" in view of Yoshifumi Nishimoto (GB 2171535) herein 
after referred to as "Yoshi" and further in view of Hirata (US 2002/01 96556 A1 ) herein 
after referred to as "Hirata." 

51 . Shiro in view of Yoshi disclose the method of claim 20, but not further including 
the step of at least partially correcting for spherical aberration. Hirata disclose a step of 
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at least partially correct for astigmatism (paragraph 0020). At the time of invention it 
would have been obvious to one ordinary skill in the art to use Hirata's method in 
Shiro's device to improve the quality of the image by at least partially correcting 
aberration (see paragraph 0200). Therefore it would have been motivated to combine 
Hirata and Shiro in view of Yoshi. 

Allowable Subject Matter 

52. Claim 16 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

53. With respect to claim 16, The prior art of record, taken alone or in combination, 
fail to disclose or render obvious the apparatus comprising: 

54. the second beam splitter (106) has first and second optical inputs (106a, 106b) 
respectively optically coupled to the first and second outputs (105b, i05c) of the first 
beam splitter (105), via respective said first and second optical paths (iiO, iii), the second 
beam splitter (106) diverting light at the first and second; 

55. inputs (1 06a, 1 06b) to first and second outputs (I06c, 1 06d) of the second beam 
splitter (106) according to a polarisation state of light at the first and second inputs 
thereof; 

56. the first output (i06c) of the second beam splitter (1 06) defines the optical output 
path (54), and the second output (106d) of the second beam splitter is optically coupled 
to a second input (105d) of the first beam splitter (105) via a third optical path (112); 
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57. each of the first, second and third optical paths (MO, iii, 1 1 2) respectively includes 
one of a second, a third and a fourth polarisation switch (104, 102, 103), 

58. the first, second, third and fourth polarisation switches adapted to thereby select 
cumulative combinations of one or more of said first, second and third optical paths 
between the input optical path (52) and the output optical path (54), Which structurally 
arranged and functionally operated as claimed in claim 16. 



59. Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JERRY BROOKS whose telephone number is (571)270- 
571 1 . The examiner can normally be reached on Monday-Thursday: 1 0 a.m. -5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu Nguyen can be reached on (571)272-2424. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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